Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.098; data-to-parameter ratio = 16.7.
The asymmetric unit of the title compound [systematic name: benzamidinium 3,3 0 ,5,5 0 -tetrahydroxy-1,1 0 -spirobi[2,4,6-trioxa-1,3,5-triboracyclohexane](1À) sesquihydrate], C 7 H 9 N 2 + Á-B 5 H 4 O 10 À Á1.5H 2 O, is composed of two protonated benzamidinium cations, two tetrahydropentaborate anions and three water molecules of crystallization. The ions and water molecules are associated in the crystal structure by an extensive three-dimensional hydrogen-bonding network, which consists mainly of cation-to-anion N-HÁ Á ÁO and anion-to-anion O-HÁ Á ÁO hydrogen bonds.
Related literature
For crystal structure determinations of the tetrahydropentaborate anion, see: Loboda et al., (1993 Loboda et al., ( , 1994 ; Wiebcke et al. (1993) ; Turdybekov et al. (1992) ; Freyhardt et al. (1994) ; Baber et al. (2004) . For the computation of ring patterns formed by hydrogen bonds in crystal structures, see: Etter et al. (1990) ; Bernstein et al. (1995) ; Motherwell et al. (1999) . For hydration in molecular crystals, see: Gillon et al. (2003) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 1; Àz þ 2; (ii) Àx; Ày þ 1; Àz þ 1; (iii) Àx þ 1; Ày þ 1; Àz þ 1; (iv) Àx; Ày þ 2; Àz þ 1; (v) Àx þ 1; Ày þ 2; Àz; (vi) x; y; z À 1; (vii) x þ 1; y; z À 1; (viii) x À 1; y; z; (ix) Àx À 1; Ày þ 1; Àz þ 1. et al., 1990; Bernstein et al., 1995; Motherwell et al., 1999) . This anion-to-anion hydrogen-bonding framework is supplemented by the formation of five hydrogen bonds from each benzamidinium cation to adjacent [B 5 O 6 (OH) 4 ] -anions (Table 2) . Interestingly, two of the three water molecules of crystallization form hydrogen bonds which involve all the available hydrogen-bond donor/acceptor sites, at variance with what has been found in a survey of 3315 organic hydrate crystal structures. In this study (Gillon et al., 2003) it has been shown that the most common environment is one in which water forms three hydrogen bonds, two as donor and one as acceptor.
Experimental B(OH) 3 (90 mg, 0.15 mmol, Sigma Aldrich at 99.5% purity) was added to a stirred solution of benzamidine, C 7 H 8 N 2 , (12 mg, 0.1 mmol, Fluka at 95% purity) in water (10 ml) and heated under reflux for 3 h. After cooling the solution to ambient temperature, crystals suitable for single-crystal X-ray diffraction were grown by slow evaporation of the solvent over several days.
Refinement
All H atoms were found in a difference map. Positional and isotropic parameters of H atoms of the hydroxy and amino groups, as well as positional parameters of H atoms of the water molecules having U iso values equal to 1.5U eq (O), were refined. H atoms of the phenyl rings were positioned with idealized geometry and refined isotropically using a riding model (C-H = 0.97 Å), and their U iso values were kept equal to 1.2U eq (C). An antibump restrain was introduced in the final calculation to prevent solvent molecules from approaching too close to one another.
Figures Fig. 1 . The molecular structure of the title compound, showing the atom-labelling scheme. Displacements ellipsoids are at the 50% probability level. Hydrogen bonding is indicated by dashed lines.
sup-2 (7) 0.0200 (6) 
